A validated HPLC-ESI-MS/MS method for quantification of 2-hydroxy-4-methoxy benzoic acid from rat plasma and its application to pharmacokinetic study using sparse sampling methodology.
The phenolic compound, 2-hydroxy-4-methoxy benzoic acid (HMBA), is one of the major phytoconstituents of Decalepis arayalpathra (Joseph & Chandra.) Venter, a rare and endemic medicinal plant found in the Western Ghats of India. HMBA has been attributed to possess several biological effects including anti-inflammatory, anti-pyretic, anti-oxidant and anti-diabetic. The present article describes a rapid and sensitive liquid chromatography-tandem mass spectrometric method (HPLC-MS/MS) for the determination of HMBA in rat plasma. In brief, the developed assay involves pre-treatment of the plasma samples by an optimized solid phase extraction method (recoveries for HMBA greater than 90%) followed by chromatographic separation on a Cosmosil C18 (150mm×4.6mm i.d.; 5μm particle size) analytical column with mobile phase of methanol and 10mM ammonium formate (95:5 v/v; 0.2% formic acid) delivered at a constant flow rate of 1.0mL/min. The detection and quantification was performed using an Applied Biosystems Hybrid Q-Trap API 2000 mass spectrometer equipped with electrospray ionization source (ESI) functioning in negative mode. The developed assay was validated as per the US FDA bioanalytical guidelines with the calibration curve linear over the concentration range of 5.05-2019.60ng/mL (r(2)≥0.9936) for HMBA from rat plasma. Further, the validated HPLC-MS/MS method was successfully applied to pharmacokinetic study of HMBA after oral administration of D. arayalpathra tuber extracts to female albino Wistar rats using sparse sampling methodology. Following oral administration, the maximum mean concentration in rat plasma (Cmax -1301.57±128.22ng/mL) was achieved at 1.5h (Tmax) and the area under the curve (AUC0-48h) was 8985.02±229.54ngh/mL. The elimination half-life (t1/2) and terminal elimination rate constant (Kel) were 2.48h and 0.28 L/h, respectively.